Metal-binding and nuclease activity of an antimicrobial peptide analogue of the salivary histatin 5.
The salivary antimicrobial peptide histatin 5 is characterized by its cationic nature, structural flexibility, and the presence of two metal-binding sites (the ATCUN motif and a Zn-binding motif). These properties make this peptide a good model for the design of new drugs of low molecular weight. In this work, we have synthesized and studied a new peptide, an analogue of the histatin 5 named ATCUN-C16, which contains both metal-binding centers. The results show that our 20-residue-derived peptide preserves anticandidal activity and exhibits a higher propensity to assume a stable conformation in a hydrophobic environment than do histatin 5 and the C16 peptide that contains the 16 residues of the C-terminal part of histatin 5, although overall our peptide remains a flexible molecule. ACTUN-C16 was found to bind DNA in a gel retardation assay and to have a nuclease activity in the presence of copper and zinc ions and ascorbate. Its nuclease activity can be attributed to the synergistic action of oxidative and hydrolytic activities due to the Cu-ATCUN complex and to the zinc ion coordination, respectively. The results show a new property of this family of salivary peptides and suggest a novel use of this peptide as a small nuclease and biotechnological tool.